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of fog about corresponded in number with t h e  average of t h e  
last two years. Over and near the  Grand Banks fog was re- 
ported on the loth, with high barometer and winds mostly 
from the southeitat; and on t h e  19th, 20th, and 27th, with t h e  
advaiice or passage to the iiorthward of areas of low pressure. 
Betweeii the fiftx-fifth and fifty-sixth meridians fog was re- 
ported 011 the loth, with high barometer and variable winds; 
and ou the 19th, 20tt1, and 30th with the passage of areas of 
low pressure tothe northward. West of thesixty-fifth meridian 
fog way reported on the 9th and 19th, with are= of low press- 
ure central in the Saint LnwrenceValley, and on the loth, with 
high pressure and variable winds. Very dense fog prevailed 

at New Pork City, Philadelphia, and Baltimore from t h e  18th 
to 20th. At  New Pork City, on the 20th, there were maiiy 
collisions in the North and East riverp; accidents on the ele- 
vated railroads aud on the brldge; ocean steamers coulcl not  
leave their docks, and no vessels entered port. At  Phila- 
delphia, navigation was almost; suspended on the Delaware 
River and in the Bay. At  Baltimore, navigation was greatly 
interfered wi th  ; vessels were obliged to auchor, and t h e  de- 
tention of vessels caufied a loss of thousands of dollars. On 
these dates unsettled weather and rain prevailed, attending 
the passage of areas of low Pressure over the Lake region and 
the Saint Lawrence Valley. 

TEMPERATURE OF THE ATR 

I 
Above normal. 

Cairo I11 andMomphis, Tenn ...... 17.2 
DCB nlroin’b, IOWS. ................... 15.6 
Ban Antonio, Tex .................... 13.0 
L nchburgh, Va.. .................... 11.6 
Cieyenne, Wyo ...................... 8.5 

The distribution of mean temperature over the United States 
and Canada for December, 1889, is exhibited on chart ii by 
clotted isotherms. In  the table of miscellaneous meteorological 
tl;ita the monthly mean temperature and the departure from 
the normal are given for regular stations of the Signal Ser- 
vice. T h e  dgures opposite the names of the geographical dis- 
tricts in the columns for mean temperature and departure from 
the normal show, respectively, t h e  averages for the several 
districts. The normal for any district may be found by adding 
t h e  departure to the current mean when the departure is below 
the normal and subtracting when above. The monthly mean 
temperature for regular stations of the Signal Service repre- 
seuts the mean of the maximum and minimum temperatures. 

For December, 1889, the mean temperature was highest over 
extreme southern Florida and in the lower Rio Grande valley, 
where i t  was  above 70°. On t h e  Atlantic coast south of 
Savannah, Ga., along the east Gulf coast, over Louisiana, 
southwestern Arkansas, and a greater part of the eastern half 
of Texas the mean values were above 60°. The mean tempor- 
ature Sor the month was above 50° south of a line traced 
irregularly westward from southeastern Virginia to extreme 
northern Texas, and thence southwestward to sduth-central 
New Mexico;. i t  was also above BO0 south of a line traced from 
southeastern Arizona northwestward to Sau Francisco, Cal. 
The mean temperature waq lowest in northern North Dakota, 
northeastern Montana, and in the British Possessions to the 
northward, where i t  fell below loo. The mean valiies were 
below 20° in tho Saint Lawrence Valley east of the sei-euty- 
second meridian, in northern and extreme western Ontario, 
and north of a line traced from the north shore of Lake Su- 
perior Routh of west to southern North Dakota, and thence 
north of west to the region north of extreme western Montana. 
The mean readings were also below 20° within a limited area 
in extreme west-central Montana. The mean temperature was 
below 30° in the upper Saint Lawrence valley, in  norther^ 
New England, extreme northern New York, in the upper lake 
region north of the forty-fifth parallel, and north of’ a line 
traced thence westward to southwestern South Dakota, thence 
northwest to central Montana, thence southward to central 
Utah, thence northwestward to west-central Idaho, thence 
southwest to extreme northeastern California, and thence 
irregularly northward to north-central Washington. The mean 
readings were also below 40° within a limited area in south- 
central Colorado. 

The mean temperature for December, 1889, was abore the 
normal, except in the Pacific coast states, western Montana, 
northern Idaho, and western Nevada. Sacramento, Cal., was 
the only Signal Service station on the Pacidc coast where the 
mean temperature was above tlie normal, and t h e  excess a t  
that place was but OO.5. The most marked departures above 
the normal temperature occurred within an area embracing the 
lower Ohio valley and Tennessee, Arkansas, Missouri, and 
Iowa, where they generally exceeded 16O, the greatest excess, 
17O.2, being reported at  Cairo, Ill., and Memphis, Tenn. Along 
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Olympia, Wash ...................... 4p4 
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Winnemucca, Nev ................... 2.6 
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Red Bhf,’C*I ....................... 3. z 
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High temperature of December, 1889-Continued. 

' G  I !  c 
Station. 
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Norrr.-At San Dicgo, Cnl., nmeteon y0u.r~ record, the mcan tomporature, 5~0.4, wa8 

tho lowest over reported for Decembor. the mean in 1874, 3 .3, b i n g  tho loweet moan 
ternperaturc previously reported for tde month of Docem&:. 

The general causes which coutributed to produce the uu- 
precedentedly high temperature of December, 1889, over the 
country east of the Rocky Mountains and south of the upper 
lake region can be the better determiued by consideriug the dis- 
tribution of pressure, the uumber and course of low pressure 
storms, and the preraiIing wiuds for the month. The charted 
reports show that au area of high preesure occupied the 
southern states eCwt of the Mississippi River; that the pressure 
averaged about oue-tenth of an inch. above the normal in that 
region j and that there wm a decrease 1u pressure northward 
to Canada. Reports also show that no  low pressure storms 
traversed the country east of the Mississ11)pi River south of 
the fortieth parallel, a feature for December without a pi~rallel 
in t h e  history of t h e  Signal Service, and that there was an 
unusual prevalence of low pressure storms over and north of 
the Lake region. It also appears that, the prevailing winds 
were southerly, whereas the normal wlnd-directions for De- 
cember in the regions referred to mo westerly or north- 
westerly. I t  is a fairly well-established fact t h a t  low pressure 
storms are deflected when their advanco along the usual paths 
of storms is intercepted or barred by areas of high pressure. 
That th i s  effect waa produced by the almost continuous 
presence of areas of high pressure over the Qulf States duriug 
December, 1889, can be seen by referring to the chart upon 
which are plotted the tracks of low pressure storms for that 
month. The distribution of pressure and the course of low 
pressure storms combined to cause a drift Of t h e  warm air of 
the Qulf States over the districts to the northward, t h o  ab- 
normal movement of the lower air currents being due to the 
%ell-known law that the winds blow from a region of high 
pressure towards a region of low pressure, and to the recog- 
nized fhct that there is a large inflow of surface air into low 
pressure storms. 

The centre of the area of highest pfessure wns in Georgia, 
and, following the well known law of the circulation of the 
winds around a centre of high barometer, the prevailing winds 
east of the Mississippi River and south of u line connecting 

2 

New Orleans, La., and Jacksonville, Pla.. were from the north; 
in the west Gulf states and central valleys they were from the 
south and southwest. This distribution of pressure prevented 
an indraught of moist air from the Qulf of Mexico over the 
east Qulf states, and the deficienoy of rainfall was  greatest in 
these states. While tho wind8 in the west Gulf states and 
central valleys were from tlie south, the slight barometric gra- 
dient from the Qulf of Mexico northward over these districts 
gave rise to a system of air circulation of feeble energy which 
was, its is usual in such systems, deficient in precipitation, 
and i t  wae not uutil north of the parsllel of SOo, where the 
barometric ranges were large, that the rainfall was above the 
average for the month. The deficiency in  moisture and clouds 
over the central valleys permitted the receipt of an unusual 
amount of solar radiation, which, added to the excess of tem- 
perature prodriced by the southerly winds, caused in those dis- 
tricts the greatest departures from the normel for the month 
and higher Bmperature than ever before recorded for December. 

I t  is proper to note in connection with the abnormal tem- 
perature and precipitation conditions ea& of the Rocky Moun- 
tains and south of the upper lake region, that on the Pacific 
corrst a reverse of these conditions obtained, more especially 
in Oalifornia, where the precipitation W M  about three times 
greater than t h e  average amount for December; where the 
temlmature was below the normal j and where, a t  Ban Diego, 
the mean temperature was the lowest noted for December 
since the establishment of that station in 1871. The contrasts 
in temperature and precipitation thus presented in different 
sections of the country seem to Pwther prove the correctness of 
the nssumptious concerning the causes of the abnormally 
warm and dry weather in the middle and southern states east 
of the Rocky Mountains. 

I n  the column showing the year of occurrence of the highest 
previous mean temperature for December i t  will be seen that 
the warmest December over a grentor part of the country east 
of the Rocky Mountains, as shown by Signal Service records, 
was noted in  1877. In  that year the excesses in temperature 
occurred at  a majority of stations from the one hundredth 
meridian eastward over a greater part of the Lake region, t h e  
lower Missouri valley, Indian Territory, northern Arlrausas, 
the Ohio Valley, Virginia, and the District of Columbia. In  
the south Atlantic states and Florida the warmest previous 
December mas in 1879, and in the Qulf States in 1879 or 1876. 
I n  1877, as in the current year, au area of unusually high 
pressure occupied the southeastern states in  December; t h e  
number of low pressure storms mas in excess of the average 
number for the month, numbering the same as for tho current 
month; and but one lorn pressure storm traced east of t h e  
Mississippi River and south of the fortieth pamllel reached 
the Atlantic coast. I n  December, 1879, very similar baro- 
metric conditions provailed ; the low pressure storms were 
largely in excess of the average number for the month ; and 
but one low pressure storm traversed the country east of the 
Mississippi River and south of the fortieth parallel. In  contra- 
distinction to the instances cited and the apparent causes of 
abnormally warm Decembers, i t  is interesting to note in con- 
nection with the coldest December in  the history of the Signal 
Service over the eastern part of the country, t h a t  O S  1876, that 
an area of unusually high pressure extended over and west of 
the lower Mississippi valley; that a similar area occupied 
eastern Dakota; and that three well-defined and energetic 
lorn pressure storms traversed t h e  Gulf States. 

It is also interesting to note that although the temperature 
for Decembor, 1889, was largely in excess of the normal, and 
was higher than ever before recorded for the corresponding 
month of previous years a t  a majority of stations in the south- 
ern, middle-eastern, and southeastern parts of the oountry, 
the departures of the annual mean temperature for 1889 from 
the annual normal temperature for the stations named were 
small, and that a t  a number of stations the mean temperatnre 
for the year was below the normal. It will therefore be seen 
that the average temperature for the year in the sections re- 
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d ~ k a m ~ .  
Lead Hill ........ 

caljornur. 
Bacramento ...... 

admado. 
Fort Lyon ....... 

Connecticut. 
Middletown ..... 

Florida. 
Merritt'a Ialand . 

Qmgia. 
Forsyth ......... 

IUiMia. 
Peoria ........... 
Riley ............ 

Indiana. 
Vevay.. .......... 

Iowa. 
Cresco ........... 
Monticello.. ..... 
Logan ........... 

K a w .  
Lawrence.. ...... 

ferred to corresponded very closely with the normal, and that 
the unprecedented warmth of December, 1889, to which the 
small excesses in temperature for the year were principallg 
due, was caused by the abnormal distribution of pressure, t h e  
unusual course of low pressure storms, and, incidentally, tc 
the consequent aud unusual prevalence of southerly winds 
over the regions represented by t h e  statious named in the  table, 

For the year 1889 there has been an average excess iu tern. 
perature of 39O.5 in t h e  extreme northwest; of 22O.4 on the 
northeastern slope of the Rocky Mountains; 19O.7 iu t h e  Mis. 
souri Valley; 19O.4 in the  northern plateau region; 1 8 O . 4  on 
t h e  north Paci5c coast ; 16O.5 iu the  upper lake region; 16O.4 
in New England; 15O.5 in the southern plateau region; 12O.2 
on the middle Pacific coast ; 10O.6 on the middle-easteru slope 
of'the Rocky Mountains; 9O.1 in the middle plateau region; 
8 O . 1  on the south Pacific coast; 3O.9 in the middle Atlantic 
states; and3O.2 in t h e  lower lake region. For this period 
there was an average deficiency in temperature of 2OO.O in the 
Florida Peninsula; 9O.5 on the southeastern slope of the Rocky 
Mountains; 7O.O in the east Gulf states; 4O.9 in the upper 
Mississippi valley; 4O.1 on the south Atlantic coast; 3 O . O  in 
the Rio Grande Valley; 2 O . 6  in the west Gulf states; and OO.4 

in the  Ohio Valley and Tennessee. It thus  appears that in the  
upper Mississippi aud Ohio valleys and in the  south Atlantic 
and Gulf states, in which regions t h e  current month was the 
warmest December ever recorded, the annual mean tempera- 
ture was generally below the normal, while on the Pacific coast, 
where the mean temperature for Decembei, 1889, was below 
the normal, the annual mean temperature was above the normal. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for Decem- 
ber for a series of' years ; (2) the leugth of record during which 
the observations have been taken, and from which the  normal 
has been computed; (3) the meau temperature for December, 
1889; (4) the departure of the current month from the normal ; 
( 6 )  and the extreme monthly means for December, during the 
Deriod of observation and the years of occurreuce : 

DEVIATIONS PROM NORMAL TEXPERATURES. 
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Sacramento . 
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(5)  Extreme monthly mean i i I bemperaturi for Dec. 
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D&tion.q .from normal temperaturea-Continued. 

- n  

Hauover ......... Grafton ...... 20.7 51 

Mooreatown ..... Burlington.. 32.2 26 
SouthOrnnge .... Esaox ....... 31.6 19 

Cooperatown.. .. Otaego ...... 35 
Palerrno ......... Oswcgo ...... 24.7 35 

Lenoir ........... Caldwell . . . . .  37,6 I7 

New Hampahire. 

New Jersey. 

New York. 

Norfh Carolina. 

Ohio. 
N'th Lewiaburgh. Champaign . . 29.9 57 

19 

41.8 IO 
40.1 18 

Dyberry ......... Wayne ...... 25.1 22 
Gram inn Hilla.. Clearfield .... 25.3 25 

Wauseon ......... Fulton ...... I 26.6 

Pennsylvania. 

Wcllabrou h Tioga ........ 29.7 Io 
SOU# Carofinina:. 

Btateaburgh ...... Surnter ...... 46.6 8 
TCnnurSeC. 

T-M. 
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Washington. 

Austin ........... Wilson ...... I9 
Milan ............ Gibaon ...... %:8 6 

New Ulm ........ Auatin ...... 53.6 16 

Strafford ......... Orange ...... 21.7 16 

Birdsnest.. ...... Northnmpt'n 41. I 21 

Madison ......... Dane ........ 22.1 20 

Fort Towiiaend.. Jefferuon ....I 41.3 I4 
I .  

Oregon. I 
Albany .......... Linn ......... 
Eola ............. I Polk ......... i 

d I l ( 5 )  Extreme month1 mean 
tompernture tor dec.  
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1876 

1876 

@76 

1884 

The above table ~ h o w s  that the mean temperature for the 
current month was the h1gheSt mean temperature ever noted 
for December at  a malorlty of stations east of the Rocky 
Mountains and south of the u1)Der lake region, aud that a t  a 
number of stations in the ceutral valleys the mean temperature 
3f December, 1877, exceeded that of the current month. 

MAXIMUM AND MINIMUM TEMPERATURES. 
The highest maximum. telnl)eratUre reported by a regular 

station of the Signal Service was 8 8 O ,  at Rio Qrande City, Tex. 
rhe uiaximum values rose to O r  above SOo iu southern and east- 
xxitral Texas, at New Orleans, La., Jacksonville, Fla., and 
Fort Supply, Ind. T. The temperature rose to or above 700 
3outh of a line traced from northern Maryland irregularly 
westward to southwestern Nebraska, thence west of south to 
southern New Mexico, and thence irregularly westward to 
southeastern California. On the Pacific coast the maximum 
xmperature rose to or above 60' along tho California coast, 
md, generally, over the Southern half of California, The 
owest maximum temperature reported was 400, a t  Saint Vin- 
:ent, Mitin. The maximum redlngs were below 60° in extreme 
3astern New England, south of a 11110 traced irregularly west- 
ward from the central Upper lake region to southern Nortli 
Dakota, thence west-northwest to north-central Montaua, 
;hence southwestward to east-cepfral Oregon, and thence west 
If north over Washington, and In east-central Nevada. The 
mports of United States Army Post surgeons and state weather 
iervice and voluntary observers.sh?w the following maximum 
emperatureu, in states and terrltorles where the temperature 
vas reported 80°, or above: Citronell0 and Wiggins, Ala., 
32O; Fort Lowell, Ariz., 87'; OCeola, Ark., 8 3 O ;  Manatee, 
Fla., 90°; Forsyth, Qa., 82'; Fort SUpply, Ind. T., 810; Elk 
Falls aud Richfield, Kans., 80'; New Iberia, La., 900; Louis- 
rille, Miss., 82O; Westou, Nebr., 80'; Simpsonville, 8. 0.: 
LOOo; and Fort Clark, Tex., 94'. At thirty-nine of the older 
3stablished stations of' the Signal Service enst of the Rocky 
Mountains and Routh of the forty-fifth parallel, and at  Fort 
4pache, Ariz., and El P i U O  Tex., maximum temperature 
or the current month was the higllest temperature ever re- 
iorted for December. Among the greater excesses in maximum 
;emperitture were Sandusky, Ohio, thirteen Fears record, where 
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the maximum temperature, 70°, was 7 O  above t h e  highest pre. 
vious maximum reported for December, noted in 1879; Des 
Moiues, Iowa, twelve years record, 69O, go above maximum of 
l8Sg; and Charlotte, N. C., twelve years record, 7 6 O ,  Bo above 
maximum of 1884. At stations in districts east of the Rockj 
Mountains, except in the Florida Peninsula, the upper lake 
region, and the extrenio nortliwest, where higher temperatures 
were noted for preceding Decembers, and not including the 
stations namod abovo, the excesses in maximum temperature 
over the highest previous tornperature for December were less 
tha.n 5 O .  In  the upper Mississippi valley and the lower lake 
region the highest previous maximnm temperature geuerally 
occurred in 1876 or 1877; elsewhere the penods of occurrenco 
were irregular. 

The lowest temperature reported by a regular station of the 
Signal Service was -21°, at Saint Vincent, Minn. Tho mini- 
mum readings were below -loo in t h o  more northern part8 ot 
New Hampshire, Vermont, Minnesota, North Dakota, Montana, 
and Idaho, and in extreme northeastern Washington, and 
within a limited area in northeastern South Dakota. The 
minimum values were below zero in.northern New Eugland, 
northeastern New York, north of a line traced from northern 
Wisconsin, west-southwest to northwestern Colorado, and 
thence northwestward to north-central Washington, and within 
an area extending over northern Nevada and west-central 
Utah. The highest minimum temperature reported mas 63O, 
at  Key West, Fla., and the minimum values were above 40° 
in Florida, except in the extreme northern part, along the west 
Gulf coast, and on tho immediate Pacific coast from San Fran- 
cisco, Cal., southward. At Heeler, Cal., five years record, the 
minimum temperature, 23O, on the 29th, was the same as the 
lowest rea.ding previously reported for December, noted in 
1887 ; and at  Walla Walla, Wash., 0ve years record, the mini- 
mum reading, go, on the 29th, was 4O below tho lowest pre- 
vious December minimum, noted in 1886. 

The reports of United States Army post surgeons, state 
weather services, and voluntary observers, show the following 
minimum temperatures in states and terrltories where tho 
temperature was reportad zero, or below : Fraaer, Colo., -24O ; 
New Hartford, Conn., -2O ; Sods Springs, Idaho, - 1 8 O ;  Eagle 
Grove, Iowa, -2O ; Vesper, Kens., zero ; Fairfield, Me., -9 ; 
Monsou, Mass., -3O; Lathrop, Mich., -8'; Morris, Minn., 
-17 ; Oamp Poplar River, Mont., -17O ; Fort Niobrara, Nebr., 
-14O ; West Milan, N. H., -22O ; Port Selden, N. Mex., -go; 
Potsdam, N. Y., -8O; Fort Pembina, N. Dalr., -2OO; Silver 
Lake, Oregon, -loo; Eagle's Mere and Le Roy, Pa., zero; 
Webster, S. Dak., -21O; Lunenburgh, Vt., --Ito; Port Spokane, 
Wash., -30; Buttornut, Wis., -14O; and Baratoga, Wyo., 
- 2 O O .  Among extremely loy temperatures reported for De- 
cember oipreceding years are: Fort Benton, Mont., -69O, in 
1880, and -Mio, in 1884; Saint Vincent, Minn., -Gl0, in 1873, 
and 4 8 O ,  in 1884; Fort Assinniboiue, Mont., --60°, iu 1884; 
-34O at  Duluth, Minn., iu 1879, a t  Huron, 9. Dak., in 1881, 
and at Yankton, S. Dak., in 1879; -39 '  a t  SaintPaul, Minn., 
in 1879; -26O at  Denver, Colo., in 1876; -24O at  Detroit, 
Mich., in 1872; -23O at  Ohicago, Ill., in 1872; -21O at East- 
port, Me., in 1884; -20° at Winnemucca, Nev., in 1879, and 
at  Fort Du Chesne, Utah, in 1857; -18' a t  Fort Stantou, N. 
Mex., in 1887, a t  Whipple Barracks [PreSCOtt], Ariz., in 1879, 
and at  SpokaneFalls, Wash., in 1884; - 1 7 O  a t  Albany, N. Y., 
in 1875; -16O at  Indianapolis, Ind., in 1876; - 6 O  at  Char- 
lotte, N. C., iu 1880; lo at Atlanta, Ga. in 1880; 6 O  at  Little 
Rock, Ark., in 11180; 1 8 O  at Brownsvilie, Tex., in 1880; 22O 
at  Cedar Keys, Fla., in 1880; 24O at  Sacramento, Cnl., in 
3878; aud 27O a t  Fresno, Cal., in 1887. 

The lowest absolute temperature for December of preceding 
years has been generally noted in the middle and Bouth Atlan- 
tic, and the east and west Gulf states, in. the Rio Grande Val- 
ley, and the Ohio Valley and Tennessee, in 1880; in Florida in 
1888; and over the  northern plateau region, and on the north 
Pacific coast in 1884; elsewhere the periods of occurrence 
were irregular. 

LIMITS O F  FREEZING WEATHER. 
The southern limit of freezing weather for December, 1889, 

is shown on chart iv by a line traced from the North Carolina 
coast, a t  Kitty Hawk, southwestward just inside of the coaat 
line, to Mobile, Ala., thence northwestward to extreme south- 
ern Arkansas, and thence soiithmestward to the Rio Grande 
River in about longitude west looo. The western limit of freez- 
ing weather is shown by a line traced from south-central Ari- 
zona, northwestward over central California to the coast of 
extreme northern California. Compared with the limits of 
freezing weather for November, 1889, the line showing the 
southern limit for the current month is about 12O farther 
north on the Atlantic coast, and about 6 O  farther north in the 
west Gulf states. On the Pacific coast the line of freezing 
weather is farther west than for the preceding month. 

RANGES O F  TEXPEBATUBE. 

The greatest aud least daily ranges of temperature a t  regular 
stations of the Signal Service are given in the table of mis- 
cellaneous meteorological data. The greatest monthly ranges 
of tornperature occurred in central South Dakota, central Mon- 
tana, and east-central Kansas, where they equnlled or ex- 
ceeded TOo. From these localities, which were located in the 
lower and upper Missouri valleys, the monthly ranges decreased 
to the  central upper lake region, where they wore less than 
40°, thence increased to more thau 60° over the interior of 
New England and east-central New York, and thence de- 
creased to 30° on the extreme soutlieasfcoast of New England. 
From the Missouri Valley tho monthly ranges decremed south- 
eastward to less than 20° over extreme southern Florida; 
southward to less than 30° on the west Qulf coast ; southwest- 
ward to less than 300 on the south Pacific coast; and west- 
ward to 200 on the middle Pacific coast, and to less than 30° 
on the north Pacific coast. 

The following are some of the extreme monthly ranges : 
Greatoat. !I Least. 

' I  

FROST. 

Owing to the unusual warmth of December, 1889, only light 
frosts occurred in Florida and the Gulf States. As compared 
with the preceding month the southern limit of frost was 
nearly two degrees farther north in Florida; about five de- 
grees farther north in Toxas; aud about two degrees farther 
south in California. In Florida frost occurred in the interior 
of the state as far south as the twenty-eighth parallel on the 
1st; generally along the immediate Qulf coast east of the 
ninety-fourth meridiau on the 1st and 2d; in east-central 
Texm to the thirtieth parallel on the 30th and 31st; and in 
extreme southwestern California on the 8th, 14th, 28th, 29th, 
and 30th. I n  the south Atlantic and Gulf states frost was 
reported most frequently in Georgia, where i t  was noted for 
ten dates; in South Carolina foreeight dates; in Alabama and 
Texas for six dates; and in Florida, Louisiana, and Mississippi 
for four dates. On the Pacific coast frost w a s  reported i n  
California for twenty-one dates; in Oregon for fourteen dates; 
and in Washington for twelve dates. Frost was reportad in 
seven of the south Atlantic arid Gulf states on the 1st and 3d ; 
in six on the 2d; in four on the 4th, 6th, and 12th; in three 
on the 13th and 14th; in two on the Gth, l l th ,  and 31st; and 
in one on the 8th, 16th, 20th to 22d, and 30th. For dates 
other thau those named no frost wm reported in the south 
Atlantic or Gulf states. In  California frost was reported on 
the Yd, Gth, 8th, 10th to lfjth, 19th to 21st, 23d, and 26th to 
31st; in Oregon on the 4th to 6th, 12th to 16th, and 23d to 
28th; aud in Washington on the Gth, Gth, 10th to 14th, Xst, 
24th, Nth,  28th, and 31st. 
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Tempernture at bottom. 

Mar. 1 Min. 1 Rango. 1 MFd!!y 
Stations. 
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TEMPERATURE O F  WATER. 
The following table shows the maximum, minimum, and 

mean water temperature as observed at  the harbors of the 
several stations; the monthly range of water temperature; 
aud the mean temperature of the air for December, 1889 : 

Mean tem- 
perature 
of air nt 

tion. the 

I 
~~ 

I 

The following table shows the coinparatire monthly mean 
air temperature and mouthly mean water temperature, a t  
the surf'ace, for the month of December iu  1889 and 1876, 
a t  Atlantic coast stations having water temperature records 
for those months. December, 1889, waa generally the 
warmest, and December, 1876, tlie coldest December on 
record for t,he Atlantic states and tlie districts east of the 
Mississippi River : 
-- -_ 

/Excess  of tom- 
porature in 188 

of the uir. of water. as c o m p a r e 8  
with 1676. 

Mean temperature Menn temperature 

Bosmn,Mass ......................... 
Canby Fort Wash .................... 
Enetport, Me 
Galveston, Tex.j  ..................... 
Key West, Fla ........................ 
Nantucket,Mnss ...................... 
New York City ........................ 

Cedar'Keys' Fla ...................... 
Charleston,'S. C ...................... ......................... 

.................... Portland, Oregon 

0 0 1  

43.7 40.0 3.7 41.8 
50.0 41.5 8.5 46.6 
76. I 59.4 16.7 68.8 
61.3 53.1 8.2 57.1 
45.5 40.8 4.7 
72.0 60.0 12.0 
73.6 68.6 5.0 72. I 
44.5 38.0 6.5 42. I 
44.0 39.6 4.4 42.2 

8: ; 
46.0 37.5 8.5 41.7 72.2 66.5 5 .1  

1. I 

I Station. 

%;p~m;~M;~~ ................ 28.4 2E.6 

60.0 43.4 

28.4 

................, ............... 41.4 25.1 
41.4 Charleston 9 C 
38.6 ~ o y  \vest,'Bia ................ 71.3 66.1 

PRECIPITATION (expressed in inches and hundredths). 

The distributicb of precipitation over the United States and 
Cauada for December, 1889, as determined from the reports 01 
nearly 1,800 stations, is exhibited on chart iii. In t h e  table 01 
miscellaneous meteorological data the total precipitation and 
tlie departure from t h e  normal are given for each Signal Ser- 
vice station. The figures opposite the uames of the geograph- 
ical districts in the columns for precipitation and departure 
from the normal show, respectively, the averages for the sev- 
eral districts. The normal for any district may be found by 
adding the departure to the current wean when the precipita- 
tion is below the normal and subtracting when above. 

The greatest monthly precipitation reported for December, 
1889, was 29.36, a t  Upper Mattole, Humboldt Go.,  Cal. The 
precipitation exceeded twenty inches in the ehstern Sacra- 
mento valley between the thirty-eight and fortieth parallels, 
and in areas along the coast of California north of the thirty- 
sixth parallel, aud exceeded fifteeu inches at  and near Los 
Angeles, Cal. The destructive floods atteuding tlie unusually 
heavy rainfall in California are referred to uuder the heading 
"Floods." Tlie montlily precipitation exceeded teu inches 
in central Arizoua, where 12.38 fell a t  Strawberry; i n  east- 
central Nevada, where 11.12 was reported at  Pioche; in south- 
eastern Oregon, where 11.80 was reported at  Bandon ; aud in 
extreme northwestern Washington, where 12.34 was reported 
at Neah Bay. East of the Rocky Mountaius tlie greatest 
monthly precipitation was reported in limited areas in north- 
central and western New York, where it exceeded six inches. 
In  areas in east-central Arkausas, western Florida, eastern 
Georgia, northern Indinn Territdry, central, south-central, and 
western Kansas, extreme northwestern Missouri, southeastern 
Nebraska, extreme southern South Carolina, central Virginia,, 
and east-central Wyoming no precipitation was reported. 
Exclusive of the localities named where no precipitation was 
reported, less than one-half inch was noted in southeastern 
Alabama, southeaatern Arizona, central and southeastern 
Colorado, west -cen tral I1 li noi 8, south we8 tern Iowa, extreme 
southern Louisiana, southern Mary1 and, District of Oolumbia, 
northwestern Mississippi, ceutral and north-central Montana, 
southern New Jersey, eastern and southern North Carolina, 
central and southwestern North Dakota, south and southeastern 
South Dakota, extreme southeastern Penusylvania, western 
Tennessee, east-central Utah, enstern West Virginia, and 
north-central Wisconsin. The precipitation for December, 
1889, WRR below the normal, except on the Pacific coast south 
of tlie forty-fourth parallel, over the western part of the plateau 
region, in eastern North atid Sontli Dakota, in the Lake region, 
and over northern New England, the lower Saint Lawrence 
valley, and northern New Bruuswick, where the precipitation 
was in excess of the average for the month. The greatest 

. 

departures below the normal Precipitation were noted on the 
North Carolina coast, where the deficiency was more than six 
inches at  Hatteraa, and at  Pen=mla, Fla., and on the extreme 
north Pacific coast, where the precipitation wm more than five 
inches less than the D ~ C ~ ~ b e r  average. The deficiencies 
exceeded three inches in northweSterii Vvashington, and fiouth 
of a liue traced from southern New Jersey south of west to 
extreme southern Missouri, and thence west, of south to the 
central coast of Texas, 0xcePt in southern Florida where they 
were less than two iriclies; and they were more than two inches 
aloiig the coast of NO\% .Scotia. The greatest departures 
above tlie normal prccipitatlon were noted ou the south Pacific 
coast, where the raiufall e X c ~ ~ d e d  the average for the moiith 
by more thau twelve iri+es, whellce the excesses diminished 
uorthward to the forty-fourth Parallel, and eastward to New 
Mexico and Colorado. In the British Possessions east of the 
one hundred and twelfth meridian, and in easteru North and 
South Dakota, MinnesOt?, tho Lake region, northern New 
England, and the lower Saint Lawrence valley the e x w e 8  in 
precipitation were less than Ope luch, except on the west 
Maiue coast, in nortliwesteru ~ ~ ~ 1 ~ l e s o t a ,  and extreme western 
Ontario; where they exceeded one inch, and in the lower Saint 
Lawrerice valley, and on the coast of New Brunswick, where 
they were more thau two Inches. 

Cousidered by district? tl!e arerage percentages of tlie 
normal precipitation in dlstrlcts where the precipitation was 
in excess of the normal were about aS follows : New Eugland, 
145 per cent.; lower lake region, 112 per cent.; upper lake 
region, 122 per cent.; extreme northwest, 134 per cent.; 
southern plateau, 176 per cent. ; middle plateau, 292 per cent. ; 
northern plateau, 115 per cellt. ; middle Pacific coaat, 228 per 
cent.; south Pacific coast, 420 Per Cent. In  districts where 
the precipitation was deficient the percentages of the normal 
were about as  follows : middle Atlantic statos, 27 per cent. ; 
south Atlantic states and Florida Peninsula, 6 per cent. ; east 
Gulf states, 11 per cent.; ~ 3 5 t  Gulf stabs,  13 per cent.; Rio 
Grande Valley, 6 per cellt.; Ohio Valley and Tennessee, 46 
per cent.; upper Mississippi valley, 62 per cent. ; Missouri 
Valley, 95 per cent.; northeastern slope of the Rocky Moun- 
tains, 49 per cent.; middle-eastern slope of the Rocky Moun- 
tains, 11 per cent.; southeastern slope of the Rocky Moun- 
taius, less thau 1 per cent:; and north Pacific coast, 71 per 
cent.. Froin the above it vi111 be seen that the  greateRt aver- 
age excess of precipitation occurred on the south Pacific coast, 
where more than four times the usual amount of rain fell, and 
on the middle Pacific coast and the middle plateau region, 
where the precipitation wm more than double the usual 
amount for December. The greatest deficiencies are shown 
DU the southeastern slope of the Rocky Mountains, where less 


